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US 1999-151440P 
WO 2000-US23878 
AB The prodn. of 3 -hydroxypropionic acid {3 -HP) 

from glycerol in a bacterial host is described. 3 -HP is a useful feedstock 
for the prodn. of polymeric materials. The genetic engineering of a 
bacterial host with two enzymes is sufficient to enable prodn. of 3 -HP. 
One enzyme is a glycerol dehydratase and the other is 
an aldehyde dehydrogenase. 
REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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3 -Hydroxypropionic acid 

preparation, for use in e.g. as monomer, by fermenting 
recombinant microorganisms expressing genes for suitable 
enzymes in the presence of glycerol or glucose; 

plasmid pPSF18 -mediated Klebsiella pneumoniae dhaB, 
glycerol -dehydratase or aldehyde 
-dehydrogenase gene transfer and expression in 
Escherichia coli for prosthetics 
Suthers P F; Cameron D C 
Wisconsin-Alumni-Res . Found . 
Madison, WI, USA. 
WO 2001016346 8 Mar 2001 
WO 2000-US23878 30 Aug 2000 
US 1999-151440 30 Aug 1999 
Patent 
English 

WPI: 2001-315988 [33] 
A method for the production of 3 -hydroxypropionic 
acid (I) is new and involves fermenting a recombinant 

microorganism in the presence of a source of glycerol (II) or glucose, 
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where the microorganism: expresses genes for non-native enzymes which 
catalyze the production of (I) from (II) ; carries genetic constructs 
(e.g. plasmid pPSF18) for the expression of a glycerol- 
dehydratase ( GDHT , EC-4.2.1.30) and an aldehyde- 
dehydrogenase (ADH) capable of catalyzing the production of (I) 
from (II) ; or carries a genetic construct which expresses the dhaB gene 
from Klebsiella pneumoniae and a gene for an ADH capable of catalyzing 
the production of (I) from (II). Also claimed are: a recombinant 
Escherichia coli host containing, in its inheritable genetic materials, 
foreign genes encoding a GDHT and an ADH, so that the host can produce 
(I) from (II) ; a recombinant Escherichia coli host containing the dhaB 
gene from K. pneumoniae and an ADH; and a bacterial host containing a 
genetic construct expressing GDHT and an ADH enzyme. (I) is a monomer, 
and is useful e.g. in the production of absorbable prosthetic devices and 
surgical sutures. (63pp) 
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Novel ABA- and dehydration- inducible aldehyde dehydrogenase 
genes isolated from the resurrection plant Craterostigma 
plantagineum and Arabidopsis thaliana. 
Kirch H H; Nair A; Bartels D 

Institute of Botany, University of Bonn, Kirschallee 1, 
53115 Bonn, Germany., hhkirch@uni-bonn.de 
PLANT JOURNAL, (2001 Dec) 28 (5) 555-67. 
Journal code: 9207397. ISSN: 0960-7412. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 

GENBANK-AJ3 06960; GENBANK-AJ3 06961 
200203 

Entered STN: 20020226 
Last Updated on STN: 20020320 
Entered Medline: 20020319 
In order to identify genes that are critical for the ABA-dependent stress 
response in the resurrection plant Craterostigma plantagineum, a gene was 
isolated with homology to class 3 variable substrate aldehyde 
dehydrogenases (ALDH) . The C. plantagineum gene Cp-ALDH constitutes a 
novel class of plant ALDHs . In a search for corresponding genes from 
Arabidopsis thaliana, At h- ALDH 3 and Ath-ALDH4 were isolated, 
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showing 70% and 80% similarity to Cp-ALDH . Phylogenetically, the Cp- and 
Ath-ALDH3 and -ALDH4 proteins are closely related to aldehyde 
dehydrogenases from bacteria and mammalian species and are separated from 
known plant ALDHs and betaine- aldehyde dehydrogenases (BADH) . Cp-ALDH 
transcript and polypeptide are up-regulated in vegetative tissues and 
callus in response to dehydration or ABA- treatment . Ath-ALDH3 expression 
was induced in response to dehydration and ABA treatment, while Ath- 
ALDH4 is constitutively expressed at a low level. Recombinant 
Cp-ALDH protein oxidizes nonanal, propionaldehyde and acetaldehyde , with 
Km values of 2.2 microm, 0.27 mm and 3.23 mm, respectively, in an 
NAD-dependent manner. Immunogold electron microscopy shows that Cp-ALDH 
is localized in plastids. 
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Developmental changes of aldehyde dehydrogenase isozymes in 
human livers: mitochondrial ALDH2 isozyme is expressed in 
fetal livers. 

Yoshida A; Shibuya A; Dave V; Nakayama M; Hayashi A 
Department of Biochemical Genetics, Beckman Research 
Institute, City of Hope, Duarte, California 91010. 
AA05763 (NIAAA) 

EXPERIENTIA, (1990 Jul 15) 46 (7) 747-50. 
Journal code: 0376547. ISSN: 0014-4754. 
Switzerland 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199008 

Entered STN: 19901012 
Last Updated on STN: 19901012 
Entered Medline: 19900830 
Previous reports suggested that the major cytosolic aldehyde dehydrogenase 
(ALDH1) was present in fetal and infant livers, but the major 
mitochondrial isozyme (ALDH2 ) was absent or severely diminished. 
Re-examination by means of starch gel electrophoresis followed by enzyme 
activity staining, and by means of dot blot immuno- hybridization of liver 
samples with known genotypes of the ALDH2 locus, indicated that both ALDH1 
and ALDH2 genes are expressed in fetal and infant livers. In addition, 
ALDH4 isozyme was also observed. The results imply that a fetus 
with the 'usual' homozygous ALDH1 (2 ) /ALDH1 (2 ) genotype, but not one with 
the atypical ALDH1 (2) /ALDH2 (2 ) or ALDH2 (2 ) /ALDH2 (2 ) , is capable of 
detoxifying acetaldehyde transferred from the mother. 
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13 MEDLINE on STN 

90232198 MEDLINE 
90232198 PubMed ID: 3273605 

[Human aldehyde dehydrogenase in a sample of the Costa 
Rican population] . 

Aldehido deshidrogenasa humana en una muestra de la 
poblacion costarricense . 
Santisteban I; Baudrit Gomez F 

Instituto de Investigaciones en Salud, Universidad de Costa 
Rica. 

REVISTA DE BIOLOGIA TROPICAL, (1988 Nov) 36 (2B) 559-62. 
Journal code: 0404267. ISSN: 0034-7744. 
Costa Rica 

Journal; Article; (JOURNAL ARTICLE) 
Spanish 

Priority Journals 
199005 

Entered STN: 19900706 

Last Updated on STN: 19900706 

Entered Medline: 19900529 



AB This is an electrophoretic study of ALDH isozymes in post-mortem tissue 
extracts. Three different electrophoretic variants of the isozyme ALDH 3 
were found in the 100 individuals examined. One liver sample showed lack 
of ALDH1 activity, but it remains unknown whether this is due to genetic 
mechanisms. The other two isozymes - -ALDH2 and ALDH4 - -did not 
show any variations. 
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Human aldehyde dehydrogenase gene family. 
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SOURCE: EUROPEAN JOURNAL OF BIOCHEMISTRY, 

549-57. Ref: 77 

Journal code: 0107600. ISSN: 0014-2956. 
GERMANY: Germany, Federal Republic of 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, ACADEMIC) 
English 

Priority Journals 
199803 

Entered STN: 19980407 
Last Updated on STN: 19980407 
Entered Medline: 19980323 
Twelve aldehyde dehydrogenase (ALDH) genes have been identified in humans. 
These genes, located on different chromosomes, encode a group of enzymes 
which oxidizes varieties of aliphatic and aromatic aldehydes. Metabolic 
disorders and clinical problems associated with mutations of ALDH1, ALDH2 , 
ALDH4, ALDH 10 and succinic semialdehyde (SSDH) genes have been 
emerged. Comparison of the human ALDHs indicates a wide range of 
divergency (> 80 - < 15% identity at the protein sequence level) among 
them. However, several protein regions, some of which are implicated in 
functional activities, are conserved in the family members. The 
phylogenic tree constructed of 56 ALDH sequences of humans, animals, 
fungi, protozoa and eubacteria, suggests that the present-day human ALDH 
genes were derived from four ancestral genes that existed prior to the 
divergence of Eubacteria and Eukaryotes. The neighbor- joining tree 
derived from 12 human ALDHs and antiquitin indicates that diversification 
within the ALDHl/2/5/6 gene cluster occurred during the Neoproterozoic 
period (about 800 million years ago) . Duplication in the ALDH 3/10/7/8 
gene cluster occurred in Phanerozoic period (about 3 00 million years ago) . 
Separations of ALDH3 / ALDH1 0 and that of ALDH7 / ALDH8 had occurred during 
the period of appearance and radiation of mammalian species. 
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Polymorphism of a class 3 aldehyde dehydrogenase present in 
human saliva and in hair roots. 
Dyck L E 

Department of Psychiatry, College of Medicine, University 
of Saskatchewan, Saskatoon, Canada. 

ALCOHOLISM, CLINICAL AND EXPERIMENTAL RESEARCH, (1995 Apr) 
19 (2) 420-6. 
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AB The types of aldehyde dehydrogenases (ALDH) present in human hair roots 
and in saliva were investigated. ALDH was detected by activity staining 
following separation of crude extracts by isoelectric focusing. Hair 
roots were found to express ALDH1, ALDH 2 , ALDH 3 , and ALDH4 , 
whereas saliva expressed ALDH 3 . Two different patterns of ALDH 3 were 
detected in hair roots collected from 42 donors, 40 expressed one pattern 
(variant I) and two another pattern (variant II) of activity staining. 
The variant I pattern of hair root ALDH 3 changed with repetitive freezing 
and thawing of the sample, whereas the variant II pattern was stable. In 
contrast to hair root ALDH 3 , all patterns of ALDH3 activity in saliva were 
stable. The patterns of ALDH 3 activity present in human hair roots that 
had been frozen and thawed twice matched those present in saliva collected 
from the same individual. Three polymorphisms of ALDH3 (variants I, II, 
and III) were detected in the 33 saliva samples analyzed. Variants I and 
II were inherited in each of three generations of a 10-member family. 
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1. A method for producing polyhydroxyalkanoates comprising providing genetically 
engineered organisms which express enzymes selected from the group consisting of 
vicinal diol hydratase, acyl-CoA transferase, acyl-CoA synthetase .beta.- 
ketothiolase, acetoacetyl-CoA reductase, PHA synthase, glycerol-3-phosphate 
dehydrogenase and glycerol-3-phosphatase, providing diols which can be converted 
into 3-hydroxypropionate or 3hydroxyvalerate monomers by enzymes expressed by the 
organisms, and and culturing the organisms under conditions wherein 3- 
hydroxypropionate or 3-hydroxyvalerate is converted to monomers which are 
polymerized to form polyhydroxyalkanoates. 

2. The method of claim' 1 wherein the organisms are bacteria. 

3. The method of claim 1 wherein the organisms are plants. 

4. The method of claim 1 wherein the organisms are genetically engineered with 
plasmids encoding one or more of the enzymes. 

5. The method of claim 1 wherein the organisms are genetically engineered to 
incorporate the genes encoding the enzymes into the chromosome. 

6. The method of claim 1 wherein the diols are selected from the group consisting 
of 1, 2-propanediol, 1,3 propanediol and glycerol. 

7. The method of claim 1 wherein the dehydratases are selected from the group 
consisting of glycerol dehydratase and diol dehydratase. 

8. The method of claim 1 wherein the diols which are converted to monomers selected 
from the group consisting of 3-hydroxypropionate or 3-hydroxyvalerate monomers. 
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9. The method of claim 1 further comprising providing genes encoding an enzyme 
selected from the group consisting of aldehyde dehydrogenase and 1 , 3-propanediol 
oxidoreductase . 

10. A system for making polyhydroxyalkanoates comprising an organism genetically 
engineered to express enzymes selected from the group consisting of a vicinal diol 
dehydratase, acyl-CoA transferase, acyl-CoA synthetase . beta . -ketothiolase, 
acetoacetyl-CoA reductase, PHA synthase, glycerol-3-phosphate dehydrogenase and 
glycerol-3-phosphatase, wherein the organism can convert diols into 3- 
hydroxypropionate or 3-hydroxyvalerate monomers which are polymerized to form 
polyhydroxyalkanoates . 

11. The system of claim 10 wherein the organisms are bacteria. 

12. The system of claim 10 wherein the organisms are plants. 

13. The system of claim 10 wherein the organisms are genetically engineered with 
plasmids encoding one or more of the enzymes. 

14. The system of claim 10 wherein the organisms are genetically engineered to 
incorporate the genes encoding the enzymes into the chromosome. 

15. The system of claim 10 further comprising coenzyme B-12. 

16. The system of claim 10 wherein the vicinal diol dehydratase is selected from 
the group consisting of glycerol dehydratase and diol dehydratase. 

17. The system of claim 10 further comprising genes encoding an enzyme selected 
from the group consisting of aldehyde dehydrogenase and 1 , 3-propanediol 
oxidoreductase. 
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ABSTRACT: 

Organisms are provided which express enzymes such as glycerol dehydratase, diol 
dehydratase, acyl-CoA transferase, acyl-CoA synthetase ♦ beta . -ketothiolase, 
acetoacetyl-CoA reductase, PHA synthase, glycerol-3-phosphate dehydrogenase and 
glycerol-3-phosphatase, which are useful for the production of PHAs . In some cases 
one or more of these genes are native to the host organism and the remainder are 
provided from transgenes. These organisms produce poly (3-hydroxyalkanoate ) 
homopolymers or co-polymers incorporating 3-hydroxypropionate or 3-hydroxyvalerate 
monomers wherein the 3-hydroxypropionate and 3-hydroxyvalreate units are derived 
from the enzyme catalysed conversion of diols. Suitable diols that can be used 
include 1 , 2-propanediol, 1,3 propanediol and glycerol. Biochemical pathways for 
obtaining the glycerol from normal cellular metabolites are also described. The PHA 
polymers are readily recovered and industrially useful as polymers or as starting 
materials for a range of chemical intermediates including 1, 3-propanediol, 3- 
hydroxypropionaldehyde, . acrylics, malonic acid, esters and amines. 
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[0001] Priority is claimed to U.S. provisional application Ser. No. 60/095,329 
filed Aug. 4, 1998. 
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Detailed Description Text (3): 

1,2-propanediol and glycerol are inexpensive substrates that are non toxic to many microorganisms even 
at high concentrations. 1,3 -propanediol can be produced from renewable resources (Anton, D. 
"Biological production of 1,3 -propanediol", presented at United Engineering Foundation Metabolic 
Engineering II conference, Elmau, Germany, Oct. 27, 1998). 1,2-propanediol is present in industrial 
waste streams from production of propylene glycol. Glycerol can also be obtained from metabolism in a 
number of microbes and plant crops. In many cases, these are superior feedstocks for fermentation as 
compared to organic acids, which generally become toxic at low concentrations to many 
microorganisms. 3-Hydroxvp ro pionic acid is not chemically stable and therefore is not commercially 
available. 
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